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Astrophysics - Big Picture 

•  The FY16 appropriation and FY17 President’s budget request 
provide funding for NASA astrophysics to continue its programs, 
missions, projects, and supporting research and technology. 

–  JWST remains on course for an October 2018 launch. 
–  WFIRST formulation began in February 2016. 

•  Our operating missions continue to generate important and 
compelling science results, and new missions are under 
development for the future. 

–  5 SMEX and MO concept studies selected in 2015; MIDEX AO in 
2016. 

•  We are making progress toward meeting the recommendations of 
the 2010 Decadal Survey. 

–  NRC Midterm Assessment (with NSF, DOE) underway; report 
expected in May 2016. 
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Astrophysics Missions in Development 

NICER 
NASA Mission 

CREAM 
NASA Mission 

TESS 
NASA Mission 

JWST 
NASA Mission 

Euclid 
ESA-led Mission 

WFIRST 
NASA Mission 

3/2017 7/2017 8/2017 

10/2018 2020 Mid 2020s 

Transiting Exoplanet 
Survey Satellite 

Wide-Field Infrared 
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Cosmic Ray Energetics 
And Mass 

NASA is supplying the NISP 
Sensor Chip System (SCS) 

Neutron Star Interior 
Composition Explorer 

James Webb 
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NASA Response Expected May/June 
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Total Astrophysics 
($1,319M) 

Exoplanet Exploration 
($101M) 

Astrophysics Explorers 
($123M) 

Physics of the Cosmos 
($104M) 

Astrophysics Research 
($145M) 

Kepler/K2 
($17M) 

Keck ($6M) 
LBTI ($2M) 

Supporting R&T** 
($19M) 

WFIRST 
($50M) 

Balloon Project 
($38M) 

Archives 
($19M) 

  Program 
Project 

R&A 
($88M) 

Senior Review 
($0M) 

SMD Education* 
SMD Audits* 

Unassigned FTEs 
($0M) 

Program Mgmt 
($6M) 

Astrophysics Programs - FY15 Appropriations 

Cosmic Origins 
($201M) 

James Webb Space 
Telescope ($645M) 

SOFIA 
($70M) 

Spitzer ($15M) 
Herschel ($5M) 

Hubble 
($99M) 

Supporting R&T** 
($9M) 

Program Mgmt 
($4M) 

* subtracted from total 

Fermi ($17M) 
Planck ($6M) 

XMM ($3M) 
Euclid ($8M) 

Chandra 
($56M) 

Supporting R&T** 
($12M) 

Program Mgmt 
($4M) 

NICER 
($10M) 

TESS 
($80M) 

ASTRO-H 
($11M) 

Swift ($5M) 
NuSTAR ($7M) 
Suzaku ($1M) 

Program Mgmt 
($8M) 

** SR&T includes SAT, Fellows, ST-7/LPF, Athena, EPDS/NN-EXPLORE, NExScI, NAI, mission studies 

7 



Total Astrophysics 
($1,319M) 

Exoplanet Exploration 
($101M) 

Astrophysics Explorers 
($123M) 

Physics of the Cosmos 
($104M) 

Astrophysics Research 
($145M) 

Kepler/K2 
($17M) 

Keck ($6M) 
LBTI ($2M) 

Supporting R&T** 
($19M) 

WFIRST 
($50M) 

Balloon Project 
($38M) 

Archives 
($19M) 

  Program 
Project 

R&A 
($88M) 

Senior Review 
($0M) 

SMD Education* 
SMD Audits* 

Unassigned FTEs 
($0M) 

Program Mgmt 
($6M) 

Astrophysics Programs - FY15 Appropriations 

Cosmic Origins 
($201M) 

James Webb Space 
Telescope ($645M) 

SOFIA 
($70M) 

Spitzer ($15M) 
Herschel ($5M) 

Hubble 
($99M) 

Supporting R&T** 
($9M) 

Program Mgmt 
($4M) 

* subtracted from total 

Fermi ($17M) 
Planck ($6M) 

XMM ($3M) 
Euclid ($8M) 

Chandra 
($56M) 

Supporting R&T** 
($12M) 

Program Mgmt 
($4M) 

NICER 
($10M) 

TESS 
($80M) 

ASTRO-H 
($11M) 

Swift ($5M) 
NuSTAR ($7M) 
Suzaku ($1M) 

Program Mgmt 
($8M) 

** SR&T includes SAT, Fellows, ST-7/LPF, Athena, mission studies 

8 



PCOS Science Objectives 
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• Expand our knowledge of dark energy. 
• Precisely measure the cosmological parameters governing the evolution 

of the universe and test the inflation hypothesis of the Big Bang. 
•  Test the validity of Einstein's General Theory of Relativity and investigate 

the nature of spacetime. 
• Understand the formation and growth of massive black holes and their 

role in the evolution of galaxies. 



PCOS Technology Maturation and Mission Development 

10 

The next deadline for technology gap input is June 1st. 



•  The Physics of the Cosmos Program 
Analysis Group (PhysPAG) 
coordinates input and analysis from 
the scientific community in support of 
the PCOS program objectives. 

•  Study Analysis Groups (SAGs) 
conduct specific analyses. 

•  Science Interest Groups (SIGs) are 
longer-standing discipline forums. 

–  IPSIG (next meeting at APS) 
–  GWSIG (next meeting at APS) 
–  XRSIG (Town Hall tonight) 
–  GammaSIG (Town Hall yesterday) 
–  CRSIG (next meeting at APS) 
–  CoSSIG 

Communicating with NASA Astrophysics via 
the Program Analysis Groups (PAGs) 
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NASA Advisory 
Committee 

Science 
Committee 

Astrophysics 
Subcommittee 

PhysPAG COPAG ExoPAG 

Chair Chair 
Chair 



PhysPAG EC Members 
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Name Affiliation Area of Expertise Term Ends 

J. Bock, Chair Caltech/JPL CMB Dec 2016 

M. Bautz MIT X-ray astrophysics Dec 2016 

R. Bean Cornell University Dark Energy Dec 2016 

N. Cornish Montana State University Gravitational Waves Dec 2016 

M. McConnell Univ. of New Hampshire Gamma-ray astrophysics Dec 2016 

Eun-Suk Seo Univ. of Maryland Particle astrophysics Dec 2016 

J. Conklin Univ. of Florida Gravitational Waves Dec 2017 

O. Doré JPL Dark Energy Dec 2017 

H. Krawczynski Washington University Gamma-ray astrophysics Dec 2017 

A. Miller Columbia University CMB Dec 2017 

E. Wollack NASA/GSFC CMB Dec 2017 

I. Moskalenko Stanford University Particle astrophysics Dec 2018 

R. Kraft SAO X-ray astrophysics Dec 2018 

Expect a new call for PhysPAG EC membership in August, 2016 
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ST-7/LISA Pathfinder 
ST-7/Disturbance Reduction System (DRS) 

•  LISA Pathfinder successfully launched on December 3, 2015. 
• Test masses released on Feb 15 (“Elwood”) and Feb 16 (“Jake”) are 

operating nominally. 
• Began science operations on March 1, 2016. 
• ESA planning short (2-3 months) mission extension if all goes well. 14 



•  NASA intends to partner with ESA on the ESA-led L3 gravitational wave 
mission with launch in 2034. 

•  NASA has formed an L3 Study Team (L3ST), drawing membership from 
members of the US astrophysics community.  

•  The goals of the L3ST are:  

1.  Analyze the options for NASA participation in the L3 mission and work 
with the European L3 consortium on proposals to ESA; and  

2.  Prepare a report to the 2020 Decadal Survey on NASA’s participation, 
including possible options, in the L3 mission as a minority partner.  

•  The L3ST Charter and list of selected members can be found at          
http://pcos.gsfc.nasa.gov/studies/L3. 

•  See also: 

•  Update by John Conklin, this session. 

•  LIGO Plenary by Laura Cadonati, today at 1:30pm. 

•  Gravitational Waves session, tomorrow at 8:30am. 

NASA’s L3 Study 
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•  ESA Cosmic Vision 2015-2025 Mission, 
M-Class with NASA participation. 

•  Launch Date: December 2020 

•  Euclid will look back 10 billion years into 
cosmic history.  

•  Optimized for weak lensing, galaxy 
clustering, and BAO studies. 

•  Currently in implementation phase. 

•  JPL has taken delivery of the first flight 
detectors. 

•  NASA replan was completed on 
February 26, 2016 which has the first 
flight detectors being delivered to ESA in 
March 2017.  

Euclid 
A visible and near-infrared telescope to explore cosmic evolution 



Athena 
Advanced Telescope for High Energy Astrophysics 

•  ESA L-class mission with NASA participation. 
•  Launch date: 2028 
•  Large X-ray mirror, X-IFU and WFI instruments. 
•  10x Chandra area, 100x improved non-dispersive spectral resolution, 5x FOV.  
•  NASA budgeting for a $100M-$150M hardware contribution, plus a US GO 

program and a US data center. 
•  NASA will provide the sensor array for the X-ray Integral Field Unit (calorimeter) 
•  NASA and ESA are discussing other possible NASA contributions, such as: 

-  A contribution to the WFI. 
-  Use of the NASA XRCF for Calibration. 
-  Contribution to science data center (U.S. node). 

•  For more information, speak to Mike Garcia (NASA HQ Athena Program Scientist) 
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US Athena Team Involvement 

•  Athena Science Study Team 
–  Chartered by ESA (10 members) 
–  Randall Smith, US member 

•  ASST Science Working Groups 
–  Set up by ASST 
–  Now 119 US members 
–  24 selected for NASA travel 

funding 
•  NASA hosts annual meetings of 

US SWG co-Chairs, 
presentations on PCOS website. 

•  Proposals Summer 2016 
•  Athena X-IFU 

–  PI Didier Barret, IRAP 
–  Rich Kelley,  GSFC, US co-I 
–  Jon Miller, Science Team 
–  TBD Proportional access to  

Science Team.  
–  Access to GTO time 

•  Athena WFI (under discussion) 
–  PI Kirpal Nandra, MPE 
–  David Burrows, Penn St., possible 

US co-I 



PCOS-Related: Hitomi 

19 

•  JAXA mission with substantial US instrument contributions. 
-  Soft X-ray telescope mirrors (SXT-S and SXT-I) 
-  X-ray Calorimeter Spectrometer Insert (CSI), including Adiabatic 

Demagnetization Refrigerator (ADR) and ADR Controller 
-  Aperture Assembly 
-  X-ray Electronics Box (X-box) 
-  High Temperature Superconducting Leads 

•  Launched: Feb 17, 2016. 
•  JAXA found that communication with the X-ray Astronomy Satellite 

"Hitomi" (ASTRO-H), launched on February 17, 2016 (JST), failed from the 
start of its operation originally scheduled at 16:40, Saturday March 26 (JST).  

•  JAXA has set up emergency headquarters, headed by the President, for 
recovery and investigation. 

•  JAXA is leading the investigation and is consulting with NASA from a 
technical and policy perspective. 

•  NASA fully supports JAXA and stands prepared to assist as requested going 
forward. 

•  Special Session this afternoon at 2pm. 
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Large Mission Concept Studies 
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•  NASA has commissioned Mission Concept Studies for the: 
–  Far Infrared Surveyor (COR) 
–  Habitable Exoplanet Imaging Mission (ExEP) 

–  Large Ultraviolet, Optical, and Infrared Surveyor (COR) 
–  X-ray Surveyor (PCOS) 

•  The four Large Mission Concept Studies will inform the 2020 NRC 
Decadal Survey. 

•  NASA defines "full success" as delivery to the Decadal Survey 
Committee of four compelling and executable concepts so that the 
science of all four large missions can be adequately prioritized by 
the 2020 Decadal Survey. 

•  STDTs appointed in March, 2016. 
•  The role of the study teams is to make the best case for the 

concepts. 
•  See also: upcoming talk by Jessica Gaskin 
•  See also: XRSIG Town Hall tonight 
•  See also: X-ray Surveyor Happy Hour, 5:30pm tonight 
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Keeping up with PCOS 
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•  http://pcos.gsfc.nasa.gov 
•  View the latest newsletter. 
•  Sign up to the PCOS email list. 
•  Sign up to be included on SIG 

emails. 
•  Members of NASA PCOS Team 

present at this meeting: 
•  Peter Bertone 
•  Dan Evans 
•  Wilt Sanders 


